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M. Am. Soe. E.—This topic is apparently old Mr. Kuichling. 


and hac *kneyed, but, in consequence of the rapid i increase of our urban | 


; 4 population. the exhaustion or growing pollution of conveniently situ- 
ated sources of water supply, and ‘the: costs of 


of and waste of water often paramount economic 
issues in our large cities, and their intelligent discussion in scientific 
societies from time to time is sure to be of interest not only to the a 2 % 


members, but also to the public. . New points of view are 
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— 408 DISCUSSION ON CONSUMPTION AND WASTE OF WATER. 
Mr. Kuichling. veloping, with greater experience and study, whereby convictions or 

_ opinions which were forme rly regarded as well founded | may now be 

~‘modife d or changed; and, as many of our members 
‘accumulated valuable data relating to the topic since ce it was 

formally debated by them, it is earnestly hoped that they will kindly _ 
_ present the same on this occasion. ah a 
As the sharp definition | of the terms used greatly facilitates t the « con- 

—— sidera ion of any subject, it becomes desirable for each speaker to state 
as clearly as possible what he understands or includes in the expres-_ 
sions ‘‘consumption ” and ‘‘ waste.” This is very necessary, inas- 
much as certain items of consumption may fairly be | regarded as 
legitimate use in one ¢ case, and unjustifiable \ Ww aste in a another. one 
evidence of this fact is afforded by the perusal of many 1y old and new 
papers on the subject of waste prevention. Usually, waste is asso- 
ciated almost exclusively with the supply to families, and little is said 

about the quantity taken by | manufacturers in various branches 8 Of 
industry. . This m may be due to followin ng inferenc ces drawn from Euro- _ 
pean cities, where much of the water used in manufacturing is obtained | 
from private sources, or it may arise from the circumstance that the | 
service pipes for domestic uses greatly outnumber those for industrial _ ‘ 
purposes, and, by the e multiplicity of household fixtures and faucets, =. 
afford a a greater opportunity for waste. On the other hand, it is often Ss 
the case that a single manufacturing establishment will consume daily — a 
more water than is required for the domestic uses of hundreds or even . 

_ thousands of people, and little attention is given to the question 

Ww ether a large percentage of such water is not w asted. -_ aie = 
Inquiries of the latter kind are ‘rarely encountered, as it is pre 
sumed that all manufacturers are served by meter and will i therk 0 
seek to reduce their water consumption to the lowest practicable 
limit. = The observations 0 of the speaker, however, 1 lead him to the con- 

: clusion that this 1 view is err oneous, and that in many y industries a¢ agreat 
reduction in the quantity taken from the public water supply can 
readily be effected at comparatively small cost to the consumer. 

_ Especially was this true i in places where the water rates were relatively _ 


high, anda priv vate supply of suitable quality for manufacturing pur- 
_ poses could be obtained from wells or conveniently located streams, — 
_ with considerably less annual expense than was incurred for the cir 
of the public supply. The chief objection of manufacturers to such — 
- private water plants is their initial cost and the trouble of intelligent , 
- supervision; but if the consumer can be assured of some “assistance | in 
the latter direction from the officer in charge of the public water-works, _ 
t i much of the difficulty will be surmounted, and an existing costly 
potable supply can be conserved for a oonsidembly longer period of 
time than would otherwise be possible. 


The terms waste” accordingly need sharp 
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“definition. og By the former, the total quantity of water token from. the Mr. Kuichling. 


rce is commonly understood, hence it becomes to vari- pe 


meters, large are ve found between ‘the deliv ery 
and that which is computed from the number of strokes made by the . 
or Similarly, in the case of gravity supplies, the 


> conduits is frequently much less some 
years after the nt of the works than it was at the outset; and 
in both cases notable variations of discharge may occur at different — 
seasons of the same year, independently of possible leakage in transit. 
The loss from storage ; and distributing reservoirs is likewise of impor- ps 
ae tance, as well as the leakage of the system n of distributing } pipes, stop- 
valves and fire-hydrants. The sum of these items is often a large pro-— . 
portion of the assumed or estimated total quantity taken from the 
source before the water reaches the consumers, and should properly = se 
be deducted before computing th the consumption. In the cases 
such deduction is made care should be taken to note the fact. iN vie ihe 
_ ‘The term “waste,” on the other hand, is frequently applied to a _— 
water consumed beyond a certain per capita quantity, which is gener- 
determined by a more or less arbitrary comparison of the & 
1 a number of communities, regardless of whether: 
similar conditions prevail therein, and also of the quantity last in 
transit from the source to the consumer. Strictly speaking, however, — 
waste should be considered only as the excess above legitimate or © 
reasonable use, , and this | definition | at once opens up a wide e range for 
debate, since that which is looked upon as as reasonable use in one place 
may be treated as waste in another. ts The public pelicy of the commu- 
_ nity, with respect to manufacturers, as well as the economical mainte- — 
nance of the water pipes and fittings in buildings, are therefore factors - 
= can \ fairly be taken into account, along Ww ith the cost of obtain- “a 


other w words, a system of public Ww ater- 


ino of a community, and ition ak to its wealth by making it 
yy esirable 1 anufacturing center, instead of being | treated only as a 
' 3 ary necessity and a means for extinguishing fires. The definition ‘4 
of “waste” thus depends greatly on the point of view, and this in 
cial is largely influenced by the oom alien obtaining or increasing the 
If a city is so situated that the ex expense of securing an abund-— 
‘ance of potable water is relatively great, the legitimate uses of the | 
ern! and the restriction of waste should obviously receive the coal 


n fairly placed the consumption i in 
to leav as for industrial uses; and, similarly, a 
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om Mr. Kuiebling. ‘knowledge of the necessities of the various industries is oiuiel in 


The same is also true where the available sources of supply are of 
; limited magnitude, | as is the case with the great majority of cities, 
a Relatively few of the large cities of Christendom are so located as ‘to 7 


access to practically boundless quantities of fresh water of q 


- _ order to prevent the abuse of an existing or projected system of works, 7 
“a 


_- proper degree of purity, or are so wealthy as to be able to incur the 
cost of conveying such water from very great distances. Lavishness 
a consumption is therefore an evil in most cases, and the arguments — 
or means for abating it, as far as practicable and reasonable, deserve 
= widest publicity. As was tersely stated in an able paper* on this 
subject by the late Charles B. Brush, M. Am. Soc. C. E., 1 presented 


«The amount of water that can be is limited, the q 
that can be wasted has no limit. * * * The * * attempt of 
cities and towns to increase their water supply plant to keep pace q 
with their waste is a hopeless task i] It amounts to the same thing as > 
= ing to fill a pail which has only a sieve for a bottom.” | See cola 
_ The usual prescription for the water-works authorities s of a city or 
_ town wherein an excessive consumption occurs is to apply meters on = 
every service pipe. This treatment implies that the water which is = 
sold 1 by measure is not wasted or used “unnecessarily, and that the 
~ economical instinct of each consumer is aroused and maintained in © 
_ activity by the knowledge that the meter keeps a true record of all the © 
water drawn on his premises. It sometimes happens, however, that 


the same e instinct leads to waste when the cost of 


follows that i in order to protect the works from abuse, the consumer : i 
*3 should be compelled to place his water appliances in such condition 
as to prevent waste, notwithstanding his entire willingness to pay for 
water dawn a by him. of a meter, is 


instructive instance of this kind is the occurrence 
of severe cold in many of our Northern cities. On such occasions it is 
the practice to allow s some water to run to ) wa waste during the night, in 
unheated rooms or premises, in order to prevent the service pipes from 
_ freezing, and during this period the aggregate normal consumption is ‘? 
greatly increased. A few thousand gallons thus wasted by each fe 
in a week or two amounts to an insigvificant sum at the 
_ usual ra rates, whereas the heating appliances for rendering such draft . 
| unnecessary may cost him a large amount or may even be impracti- 
1 cable. _ This condition often exists in the great majority of the build- a 


ings” of our smaller cities, when the interest on cost 


* Transactions, Am. Soc. C. E., vol. xix, p. 89. 
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“a DISCUSSION ON CONSUMPTION AND WASTE OF WATER, 
the extra draft ‘becomes economically expedient and ‘justifiable. Mr. ‘Kuichling.. 
Proper limits are, however, here again necessary. © : 
_ The various sources of loss and waste may be cuanto’ as follows: 7 
1. or error in or the original ¢ quantity; 


— Losses through ‘defective pipes, fittings end 


4 

be added that interest in the topic will be stimulated 

“a accounts of the methods used in arriv ing at the figures adopted | as 
standards; and it is hoped that much in this direction will i accom- 


in the which is is now 


in connection with this subject. ‘They represent the results of 
investigations which were on in Detroit, , Mich., during 
speaker’s connection with those | works, and show quite clearly ‘some 
of the conditions that must be taken into account in settling upon a. 
probable daily consumption of water to be provided for. i ee 
Fig. 1 is own the hourly consumption, as determined by 
plunger | displacements, with an allowance of 2% for slip, on four 
co during 1895, which have been selected as being representative of 
_ the different conditions of service for that year. The speaker — 
- not wish to be understood as endorsing the ann ance of 2% for ll - 
as a proper one, but as that was the allowance originally made for 
__ these engines, and as it has been adhered to in published reports, it is 
therefore accepted here. It will be noticed that the day agian: at . 


— 


A. M., that being about the time of minimum consumption. 
a February 9th, 1895, represents a typical day of extreme cold-w — 
consumption, and the excess of the maximum hourly consumption — 


_ over the minimum is ‘only about 18%, or the variation of consumption 
_ is about 11% above the mean and 6% below it. The total daily con- 

_ sumption is about 50% in excess of the average forthe year, = 

June 18th, 1895, represents a typical day of extreme -weather 
consumption, which is the time of ‘maximum hourly consumption and — 7 
of its maximum ‘variation, the maximum hourly consumption being 7 
greater than the minimum, and 36% above the mean, while the 

minimum is 49% below it. The daily is about in 


= of the average for the year. 


| 

4 

publio 
ed 
nt 4 

= 
ce 3 7 

or 

grams are Mr. Williams 
on 7 

he 

in 
he 
at 

it 
on 3 
or 

> 

ice 

. 

3 

it, 
— 

‘ 


was 40 269 731 galls., that of the day ‘shown 577 100 

= maximum hourly consumption is seen to be about twice the : 
minimum, and the variation from the mean is 49% above and 37% 3 
below. The consumption throughout t the business hours of the day 
is seen to be quite uniform, a marked contrast to that of June 18th, in “ae 
which there is a decided maximum in the afternoon, the consumption " 4 
between 7 and in the than that of 


was “The regular ‘of the afternoon consumption i is 
characteristic of Sundays and holidays. Here the minimum is about 

74% of the maximum, the variation from the mean being 20% above _ z 
and 30° below. The total consumption on this day is about 66 66% cot 
he mean for the year, 
Fig. 2 shows quite clearly the effects of the daily variations sof tem- 
perature and of precipitation upon the consumption of water. As at 
this time there was no restriction placed upon lawn sprinkling, the 
use of water for the purpose being without charge, it is proba-— 2 
ble that the results presented in this diagram a are likely to be in 
excess of those in almost any other community. Meteorological con- — 
ditions occurred at this time which were exceptionally favorable to a 
determination of the quantity of water used for eprinkling and cooling _ 

purposes. — The week preceding Monday, June 3d, had been hot and 4 


dry, and each day had shown a marked increase of consumption over — 


q 
the eoenepeniens day of the week before. On Monday the consump-— 
tion reached 52 578 764 galls., which, when combined with the head 4 
pumped os. represented 55 313 916 157 foot- “pounds of work at a 
the e engines. As the preceding day was Sunday, a day of low after- 
- noon and evening - consumption, the quantity of water pumped early a 
- Monday morning was less than would have been the case otherwise, as - 
_is shown by the record of Tuesday, | in which the cross-hatched areas __ 
4 represent the hourly | excesses of w work over the corresponding how: hours Je 
‘ of the day before, and it will be seen that, up to 8 a. m., Tuesday prom-— 
4 ised to be a day of greater consumption than Monday, but about this 
time a storm began brewing and rain fell from 9.45 a.m. to 8P.M.in 
a gentle shower, the total precipitation being 0.17 in. This, and the % 
accompanying fall of temperature, which i is shown in the lower out + 


: and by Wednesday it had fallen to almost exactly that of the mean — 

3 day for the year. % On this day’s plotting the cross-hatched areas rep- > 

-Tesent excess of work over corresponding hours on Monday. 
a seems fair to assume that the differences in consumption n and work © 

between Monday and Wednesday represent the amounts of each due to 

lawn sprinkling and the use of water for cooling purposes, when correc- = 
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HOURLY CONSUMPTION OF WATER AT DETROIT. 
aa 
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eae Feb. 9, 1895. Total water pumped 60 526 675 
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ON AND WASTE OF 


Mr. Williams. ti 
double between 5 8 P. M. when “were 
galled into service; and for the variations between Sunday and week- 
night consumption. This gives, for the work of the engines due to 
_ sprinkling: and other hot-weather uses, 15 475 131 167 foot-pounds, | oll 
more than one-third of the av erage daily work for) the year, and the 
consumption of water due to these causes was more than 12 000 000 
galls., or nearly 25°% of the average daily for the year. The shaded — 
area on Monday represents this excess of work, and shows clearly the 
distribution of such usage throughout the twenty- -four hours. = oo 
a These charts show conclusively that in determining the quantity of 
water to be provided, temperature and precipitation are elements a: 
3 prime importance. To summarize the results of the studies of these 
_ effects, which have extended over several years at Detroit, during all “a 
: _, of which time hourly records of discharge | have ‘been kept, as well bois 
- of head pumped against and p pressure upon the : sy stem at some twen nty a ' 
different locations, it may be said: 
(a) For a range of temperature between the freezing point and 
about 50° Fahr. neither changes of temperature nor amount of rain- ‘= 
h has any appreciable upon ‘the of water, 


(bd) That for temperat ures above 50° Fahr., increase of temperature 
_ increases consumption, and a decrease of temperature or an increase 


4 
 @) That for temperatures below the freezing point a decrease of a 
increases consumption; 
(d) That consumption lags behind temperature changes. For 
after high temperature the « consumption will remain high 
f until the temperature has reached a few degrees below where it was . 
when. to increase, and after low temperature the 


8 reports, * and also i in an article, Notes ely discum Consump- 
tion,” in The Technict for 1897, where other interesting data regard- =i 
ing consumption in Detroit are given, the several other interesting — 

features of tl these diagrams will not be be considered here, 

Fig. 3 represents, by ‘the areas enclosed betwe een the base and the 
_ upper stepped line, the mean daily consumption per consumer of | 

- water in the City of Detroit for each year from 1871 to 1899, inclusive, : 
7 _ the total quantity of water pumped being determined by plunger dis- 
= * maperta, Board of Water Commissioners, Detroit, Mich., for 1894, 1895, 1896 and 
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Mr. Williams. placement as already described, and the number of consumers call 
7 ss @btained by multiplying the number of families using water in the 
city by the factor 5.14, that | being the mean value o of the number of 
persons per family, deduced from the United States censuses for 1860, 
a 1870, 1880 and 1890. It may be remarked that owing to the modern 
_ tendency to smaller families, which is clearly shown by the later 
censuses, and to the concentration of population at times of financial — 
~ depression and its dispersion under opposite conditions, the use of a = 
constant: factor is not strictly ac accurate, but the general form of the = 
_ consumption area would not be greatly changed were corrections 
_ made to account for these conditions. It may be further anaiel. 2 
more than 99% of the entire of Detroit is oupplicd 


The shaded areas upper bounding line represent the 
A average daily quantity of water per consumer sold by meter. 
= broken line represents the mean for 


mean temperature for the cold months, January, Februssy, 
March and December; while the lower shaded area eappenstale a 
monthly precipitation for the months of May, 


July, August and September, wh herein rainfall may aff affect con- 
On this chart the effects of temperature and precipitation can be | 
_ clearly traced, where, for example, it is seen that the very ied winter 
=< temperature of 1875 was responsible { for high consumption, while in a 
1881 this appears to have been due to high summer temperature and | 
low precipitation. In 1882 high winter and low summer pane 
ture combined to give a low consumption, while in 1893 and 1895, 
and again in 1899, the conditions conspired to the opposite 
result. 
This chart is destihen: of interest in connection with the effect of 
upon the consumption of water in Detroit. Notw ithstanding 
that oft-quoted statements and figures from the official reports of these 
_ works are widely in error, and have been allowed to go unchallenged 
' 4 for several years, the speaker w would not care to raise those | points at 
this time or in this place, were it not that such statements, made by my 
os an official of those works, are on record in the Transactions of this __ 
a The statement is frequently made in the official publications that 
the reduction of consumption from the maximum in 1888 to the mini- 
mum of 1892 was due to the saving of water caused by metering. 4 
From this chart it will be seen that the quantity of water paid for by — 
_ meter in 1889 was only about twice that similarly paid for in 1888, 
* Transactions, Am. Soc. C. E., Vol. xxvi, pp. 49-52. 
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rx ANNUAL MEAN DAILY WATER CONSUMPTION, TEMPERATURE AND PRECIPITATION DATA 


Gallons 


July and August. 


ary, March 4 December. 
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DISCUSSION ON AND WASTE. OF WAT 
Mr. Williams. and yet the saving is is as great as during the 
7 _— 4 year, when four times as much water was sold by i bi and termed 
’ 1890 it appears that the increase in metered water has very little bear- 
- ing upon the variation of consumption. These facts are sufficient to 
7 arouse suspicions as to the remarkable efficacy « claimed for the meters; _ 
4 ‘and when it was found by « a computation of the. discharging. capacity” ; 
_ of the connections metered in 1889, that if they had all been running — 
_ wide open twenty-four hours in the day in 1888 and until metered - 
_ in 1889, and had been closed completely during the portion of 1889 4 
after the meters were set, the amount they vy would have reduced 
consumption would not begin to account for the saving claimed, 
F became evident that some other cause of reduced consumption was 
a to be looked for, and upon investigation it was found that the bulk — 
of | the Saving between 1888 and 1892 was due to! the restriction of 


meters further then that it was instituted at the s same time and for the 

same purpose that the meters were introduced. 

Previous to 1888 it was customary to open the waste- gate at the — 

pumping engines and pump back into the river rather than lay off an 
ee at night when the consumption fell below a certain point. 

4 The engineer in charge of the station was very severe with his sabor- 

_ dinates when an engine stopped, and beam engines, - fly- wheel engines, 


like to if run a certain ‘Tate of speed; 80 when 


4 the waste-gates, back into the pump- 
_ well, to keep them pumping during the night, thus avoiding danger 
of trouble from having to get the chief u up semny the morning t to. 
It is interesting to note the decided jump in consumption from x 
1886 to 1887. By tracing this increase back it was found that the — 
jump began at the time the reservoir was cut off from the system. Up a 
to (1886, the Detroit ‘system a a combination of 
bat the reservoir so that a accumulated 
so that then it was not necessary to waste much water, because gener- 7 4: 
ally there was a chance to pump 8 or 9 ft. depth « of water into the — 
; reservoir at the times when the consumption was low. Butthe reservoir Fe 
was disconnected from the system in 1886 because it was felt that it 
did not afford opportunity for sufficiently high pressures, and oat 


increased waste at the engines commenced immediately, the jump 


_ being noticeable : the very first day after the reserv oir was abandoned, ca 
a and the waste | continued to increase until, in 1888, it had bee fo 


great that the Board of Water Commissioners was appalled at the 
quantity of water which was being pumped, a large portion of which | 
Was nev er getting to: the city at all. ‘The Board feared that it w a= 
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DISCUSSION ON co NSUMPTION AND W ASTE OF WATER. 19 


There were some OO cases of reduction of « consumption when 
those first meters were put in, but nothing that wouldaccountforany- _ 
_ where near the drop which actually took place. _ Simultaneously with — 
a the introduction . of the meters, , the waste at the engines was curtailed, 
as little water | was there as could be the devices 


‘necessary to waste some water. — In 1893, w hen the speaker’s connec- 
tion with the works began, he | had a record kept of the opening of the — 
waste- -gates, the time during which they were open, the number of 
. turns, etc., and began estimating the quantity of water wasted in that — 
way; and although at that time it was supposed that there was 
waste, or at least that no more water wasted than was: absolutely 
“necessary, it was found that the waste ¢ gates sometimes discharged 
anywhere from 500 000 to 2.000 000 galls. a day. When ‘this waste 
was so great under those conditions, it can readily be imagined that — 
considerably more had been | wasted when there was no attempt to re- 
4 strict the. quantity thus lost. - Comparisons between Sunday and week- 
day consumptions i in 1888 showed that from 7 000 000 to 10000 000 galls. 
as had been wasted daily on some occasions, In 1894 the engines were = 


7 remodeled, and by 1895 they were so arranged that it was unnecessary — ; 
to waste. Since ear ly i in 1895 there has been no loss of water pumped } 
at the e engines in the ‘Detroit works. 


In establishing the | necessary quantity of water to be allow ed, it is 
y the speaker’s opinion that the range of temperature must be taken > 


: into consideration, and also the latitude of the locality in question; — 

Ww hether, for instanc ey it is in New York or in Georgia. . The freedom | 

_ with n which the use of water for cooling purposes, for sprinkling | 

purposes, ete., is permitted, must also be considered, as well as the | 

character of the population. It seems impossible to lay down -—y 

_ hard- and-fast rule on this subject, because so many vary ing condi- 


y , There are manufacturing communities in this country where the 
> | eennmption of water is reported to be only about 30 galls. per capita. 
In the City of Detroit the manufacturing and business consumption 
alone, all of which was metered, has amounted to more than 20 galls. 
- per consumer, in fact to about 25 galls.; and when we reflect that in — 
that city a large proportion of the factories draw their supplies directly 7 
from the river, and that few authorities have had the temerity to- 
recommend 5 galls. as | a proper domestic allowance per capita, one is 
Tea to q question whether the 30 galls. per capita 1 claimed in some places — 


- isnot 30 galls. per inhabitant, and very possibly 60 galls. per con- — 
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420 on DISCUSSION | ON CONSUMPTION AND WASTE OF WATER, 


Mr. Williams, In June, 1896, the of consumption of 819 private families in 
~~ Detroit supplied by meter was 45 galls. per person daily, and the a 


average daily consumption for June was less than 1% from the aver- z 
oS for the year. These 819 families were taken at random, but prob- 2 


ably represented mainly the middle ‘class, and did not include more 
_ than half a dozen first-class residences. Although the speaker at one 


_ time* estimated 23 galls. per person as a proper domestic allowance ee ; 
a in the light of later er developments h he would place tl the limi limit at 


Mr. Trautwine. Joun C. Trautwiyg, Jr., Assoc. Am. Soc. C. E.—Fortunately, it is 

er no longer necessary to argue with engineers in favor of -water- waste 

restriction, and there is practical unanimity as to the means by which 

such restriction may and should be accomplished; but, unfortunately, — 

i‘ _ the water-works of too many American cities are managed, not by en- | 

gineers, but by bodies of laymen, destitute of technical knowledge, — 

and apt to fo follow the uneducated judgm ment of of the people at large, — 

they are e not following s something less commendable. Itis,there- 

_ fore, in most cases, necessary for the engineer to obtain the consent of — 
_ the people to be benefited in the manner he proposes, and it would — 

seem that the only question 1 left to discuss is is, how best to obtain that ‘| 


For those of us who think, it is difficult to grasp the inefficacy of 


- argument, based upon facts, in educating the public. For four years, : 

as Chief of the Bureau of Water in Philadelphia, the speaker was in- — 

_ stant, in season (and possibly now and then out of season) in holding — . 

up before the people the « enormity y and absurdity of the city’s waste 

_ of water, and the deplorable consequences of that waste. He showed wt 

them that probably three-fourths of all the water pumped was being — : 
wasted, and that by a very small minority of people, who were 

thus victimizing the great and stupid majority. He showed them 

_ how this waste deprived them of an ample supply and threatened the _ 

- imposition of enormous additional financial burdens for no useful pur- — 

pose. The people said, ‘‘We are opposed to meters.” Kven the 

grave and reverend Public Ledger echoed (and it still keeps re-echoing) a 


- the antediluvian c ery, “ «Let water be as free as air,” and those who con- 7 7 
- descended to use their | gray matter at all in connection with the sub- ; 


asked, ‘‘ How can we waste what we donot get?” 
The speaker, therefore, presents his experience as a rather melan- t 
_ choly instance of the inefficacy of what may be called the direct or 


argumentative ‘method of ‘public education, and he would be e glad to. 


The speaker is glad to lesen, Professor Humphreys, that an 


an | object lesson, presented before a college of apostles, may be of use 
all, and that the primer which the speaker before the 
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‘DISCUSSION ON CONSUMPTION AND WASTE OF WATER. 
American Water-Works Association, 2 at Richmond, last ye year, has found Mr. 
its way into the hands of an abler educator, and is bearing fruit. = 
iz Some caution is proper in applying the data of Mr. Hering’s table _ 
to the question of the advisability of installing meters in a given case. 
_ For instance, the Philadelphia works, from 1895 to 1899, were e actually ; 
_ driven to their utmost, every pump working ng night and day, i in the 
task of a sieve, while the Bureau of Water was be- 


“tile to the would ‘permit 1 no waste 
and would grant no dollar for extensions and improvements, though | 
they were nak backward in asking for estimates of cost of filtration and 
_ extension. . In response to one of these requests, the writer submitted 4 
8 report, showing that, if $1 000 000 were expended upon meters, the 
cost of installation for filtration and other improvements would be — 
- about $3 600 000; whereas, if the waste continued unchecked, about 
$12 500 000 would be required. In cases like this it might be found — 
~ that the introduction of meters was most desirable, » even th though, upon a 
the basis of Mr. Hering’ table, it might uppear uneconomical. it, . 
_ From the experience of Moscow it appears that an effective means 5 , 
os waste restriction would be the abolition of existing sewerage systems. 
n Moscow, a few years ago, without a system of _ sewerage, it was 
“more difficult to | ) get the water : away from a a house than | to bring it — 


- there, and the consumption amounted to only 6 galls. per head per day, 


~ 


te Herne, M. Am. .Soe. ©. ‘E.—Mr. Trautwine’s remarks Mr. Hering. 
express substantially the spesker's v views, with, perhaps, one 
_ While all seem to be. of one opinion, and should be so, — 
7 the advisability of preventing, so far as possible, all needless waste of 
= public water supply, it is necessary 3 in endeavoring to. secure to — 
- this end the hearty co-operation of the public, to present ‘not only a 
thoroughly just and practicable method, but one which will not in dis-— 
guise substitute one injustice for another. } Needless waste by some 
users, strictly speaking, correspondingly reduces the supply and its 
‘pressure > for other users, Or, or, if the supply be correspondingly aug 
- mented, it thereby i increases the general expense. a 
Clearly, an injustice to the careful user. On the other hand, when- 
— ever it occurs in an individual case that the expense of restricting , 
the waste is greater than the cost of furnishing the - water which is 
saved by the restriction, then, paying by meter measurement would 
be manifestly as absurd as paying more than one dollar to get one 

 dollar’s worth of gold out of a mine. . In this case the “ careful — 
_ user,” who is economical and in in the majority, would be forced lto 
“pay a part of the expense of a general introduction of meters, neces 


wine. 

of shocking cases of short supply. A majority of the representatives 
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pscussro on CONSUMPTION ND WASTE OF WATER. 
-_ Hering. sitated by the comparatively few extravagant or wasteful users, and 
; once more we do an injustice to the former, and establish a penalty for 4 
A year ago, when connected with an investigation of the witel 
of New York, this question was prominently brought forward. 
_ The cost of the water delivered at the city line, at an elevation of 300° - 
_ ft., more or less, varied, in the several projects investigated, from 3 
_ $8 to $32.25 per million gallons, including interest, depreciation and _ 
maintenance.* Investigations made in Philadelphia two years ago © 
indicated that the cost of delivering water into the ‘city ‘reservoirs — 
varied in the several projects from $15.10 to $19.70 per r million gallons, 
including interest, depreciation, pumping and maintenance.t At the 
pumping stations in some of our large Lake ettien, the cost of water 
_ delivered under pressure per million gallons, including | 


depreciation - on pumping plant and intake tunnels, pumping and 
maintenance is as follows: Chicago, about $11.50; Milwaukee, ieciating 
- the high-service lift, $12.62, and Erie, Pa., about $23. The additional 
cost for distribution is estimated as follows: Chicago, about $8, and © 
Erie, including reservoir, about $16. 
With these facts before him, the speaker prepared Table No. 1 in 
order to indicate in figures what bearing the question of the cost of 
_ water would have upon the meter question. It should be added that, a 
_ of course, the complete cost of water would include not only the cost 
4 delivered d into the r reservoirs, but also into the buildings, and the cost 
fixtures, ete. In fact, stzictly speaking, it might be made to include 
_ also the resulting sewerage works, which are but a continuation and ‘ 


made necessary by existence of the water supply system. For 


representing of the water in Table No. 1. 

‘The permanent cost of introducing a meter service into an ordinary 

aw elling-house may vary from $2 to $3 per annum. This includes the ’ 

— cost of f installing t the meter, keeping it in repair and replacing it with — 

‘a new one eve ery ten ye years; and includes the cost of reading it quarterly 

_and of keeping the accounts. With a perpetual running cost of $2 or 
$3 per annum for metering, we should clearly expect to save thereby, a 
respectively, at least $2 or $3 worth of water. The table supposes that 


*“The Water Supply of of the City of of N New York,’ ”’ by the the Merchants tion of 
‘New York, August, 1 


+ ‘Report on the Extension and of the Water Supply of the City of 


Philadelphia, by Rudolph Hering. Joseph M. Wilson, Samuel M. Commissioners; 


— 

q 

— 
— 
— ‘ 
— 
ee 4 - _ distribution system, excluding the cost of the latter, was deemed 
j _ proper. To include the cost of the distribution system would mean 
& add the interest on the investment, the depreciation of the pipes 
appurtenances and the cost of general maintenance; then reduce 


only the is saved, and indicates the per Mr. Mr. Hering. 
es meter more than which makes a meter economical, under three condi- | 
2A tions of waste, namely, of saving 25, 50 or 75 galls. per day per person, 

and assuming the cost of the water to be $10, $25, $50, $75 or $100 per | 
million yn gallons. it the cost of metering a dwelling- house should be $3 
of then 50% would to be added to the number of 


ai Cost oF WATER TO CITY, PER MILLION GALLONS, DELIVERED ’ 
INTO THE DISTRIBUTION SYSTEM.* 


of dwellin occupants, “more tom which 
Per family of makes the use of a single meter (}-in. or j-in.) economi- } 
‘six persons. | cal, when the perpetual cost of a meter service is not > 

" over $2 per annum. 


‘< Columns 8 and 4 might not include the cost of the distribution system. | 
The table is constructed from the following formula: : 
c Let a designate the cost of the service of meter, in dollars per annum; — 


Let b designate th the 1 wmaber of gallons sa saved =e the meter Service per consumer } ‘per a 
day; 


ba: "Let. c designate the cost of water, in dollars per million gallons delivered b 


city; 7 
Let n designate the number of consumers using one meter. 


Then let the cost of the meter service equal the cost of the mameaed of ‘gallons \, 


W hatever quantity of water disappears | by leakage, unpreventable — 


ste on its wi way from the reservoir to the buildings, public hydrants, © 
. fountains, and the quantity under-registered by the meters must, of 
¢ourse, be accounted for, and should be proportionately 


 —— private and public service, thus raising the cost per million 
gallons usefully consumed. Thus, unpreventable loss will vary greatly, 
ind chiefly w with the care that has been taken in the construction and — 
 mainbenence of the works. In well-managed works it need not be over a 
Saae 15%; but even if it were 25% of all the water delivered, it would deduct | . 
sa * ‘but one-quarter from the number of occupants given in the table. 
The table shows that, with any reasonable allowances, and in a city. 
where water is cheap, it is not economical, as a general rule, to place — 
meters in houses for small families, because it may then cost less to let 


_acertain amount of water go to to waste than to provide means for check- 
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424 DISCUSSION oN CONSUMPTION A AND 
Mr. ing it. “This has been often. made’ before; practical 
men see the strength of it, and engineers certainly do not wish to ignore 
it, Unfortunately, however, it is sometimes used to oppose the intro- 
s duction of meters into any house whatsoever, a conclusion E: 
Ps. To deal successfully with this matter, we should, therefore, Denies: = 
inate carefully, and recommend meters only for those buildings and 
= where the probable saving will at least pay for the meter service. 
_ And, in summing up the whole question, it appears to the =a 
_ that the best way at present to handle the introduction of meters is: _ 


e. First, to have the city or water company own the meters in all 


- 4 Second, ‘to give every user the opportunity to pay for hisconsump- __ 
tion: of water | by = if he wishes to do s 80, >, and can, the thereby, save 
cS to give the authorities the right to exact payment by meter 
—w from any user, not only in all cases where the sal : 


easc at the 1 
consumption is than. the quantity covered certain xed 
rates. Where water is expensive, this would mean a meter service © 


for perhaps every house; where water is cheap, all the smaller dwelling- 


houses would, as a rule, require none. 


: It is questionable whether the greatest waste of water in a city, as 
a shown by reported figures, i is attributable to the carelessness of private 
3 consumers. Jd. James R. Croes, President, Am. Soc. C. E., in his exami- a 

nation of the New York water supply, estimates that, of the total weareel : 
a only one- fifth is inside of the houses, and four-fifths on the streets and i in 
old taps o or unused service pipes. In Philadelphia it seems probable — 
that a similar condition exists. It appears, therefore, that in addition © 
to the reduction of undue waste in houses, the cities should similarly — 
examine into the economical 1 question of reducing the waste from 

As suggested, a district me meter can be introduced, to localize 


whether the cost of sepeising a leak is or is not justified 
the value of the water to be saved, or by the amount of damage being» 
: Another point seems to need emphasis, in view of the conclu- 
_ sions which have been repeatedly draw n. We frequently hear of the 
7 evidence from Fall River, Woonsocket, etc., quetes against that from 
_ New York , Philadelphia, Washington, Buffalo, ete., regarding the 
_ waste of water. ‘The former class consists generally either of small 
{ cities, of those 7 having a u preponderance o of the operative class, whose 


- average wealth and opportunities for luxuries ” in the use of wales are 
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ance of good and vigilant officials, keeping the waste in check. 
other class | consists generally of cities of large population, of wealth 
and luxury, in which the officials have less opportunity closely to look 
- after and control individual consumers, and in which there is some- 
times a disposition to resist anything that might, though mistakably 

: appear to curtail a citizen in the liberal use of all the water he © 

: Those of the latter class “unquestionably and properly require a 
larger per capita supply than those of the former. 

7 Among individual consumers, also, we almost invariably find in 

the | houses of the wealthier class a very much greater per capita use 

than i in the houses of the pc poorer class. It is likewise true that, , along ' 

_ With an increase in the standard of living, from decade to decade, the — 

_ legitimate per capita water consumption has also increased and may — 

: For one who has always been emphatically opposed tc to the waste of 
cn water rand who has favored every rational means of preventing the 

same, it may seem contradictory to take issue with some of those engi- — 
neers who desire the same end. The present question, however, is — 

_ chiefly one of means, of practicable means to secure this much- desired — 

end, and on: this question of means there may be a a reasonable | differ- 


baa _ Referring to the writer’s opinion, that meters should generally be 


_ omitted in houses for small families in those cities where water is very - 
heap and whenever in in consequence thereof : a meter Service W ould leost 
“more than the water sav ed, Mr. Crow ell, in his discussion, disagrees, 
but does not adduce any fact or clear reason why he cannot agree to > 
this proposition. To enlarge somewhat upon this matter, the writer _ 
does not believe, nor did he ever believe, that meters should in oe, 7 
case be prohibited. He desirous us of seeing the waste of water, and, 
aa therefore, of money, reduced as far as as it is economical. ee To this end _ 
f he believes that the city should have the privilege to meter every 
, house, but should place a meter only wherever it pays the city to do | 
-_ so; and, further, the user should have the same privilege, and should — 
. _ be entitled to demand the placing of a meter w whenever it pays him to do 
7 = 80. Es In both cases, public and private, this is virtually a recommenda- © 
_ to introduce, not to prohibit, meters; and, as the writer further 
believes, this recommendation in both cases is based on a fundamental 7 te 
of equity and and true economy, anc and therefore 


h difficu ity in convincing certain classes of } 


. 
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» ¥ . re to entail a loss of money, we are likely to defeat our very object, 

cause the people to postpone, if not permanently reject, the more 

When there is so_much a 


496 DISCUSSION ON CONSUMPTION AND WASTE OF WATER. 
Mr. Hering “water users that metering their supply eine save nn money, instead 
of the contrary, and in convincing some city gov yernments that a more 
introduction of meters would reduce operating expenses and 


postpone the day for enlarging their works, an endeavor should a 
a made to throw no obstacles in the way of the best ‘means of accomplish- _ 7 
-, ing this much-desired result. We ‘should, on the contrary, try to 
iL}, 4 make the way easy and smooth, and should use a rational method — 
: which, from its fairness, will appeal directly to those who must pay 
the bill, and which will gradually but surely obtain the wished- or 
_ _Mr. Crowell refers to his article on sei The Use and Waste of Water | 
in New York City.” ” He expresses therein his opinion that in Man- 
hattan and the Bronx a total supply of 107 000 000, or 55 galls. per — 
head per day of the resident population, would be a sufficient allow- 
ance, instead of the present consumption of these districts, which ne 
over 227 000 000 or 117 galls. per head per day of resident population; — 
the difference being a theoretically preventable waste of 120 000 000 
galls. per day. He estimates ‘‘the possible saving,” that is, ‘‘the 
extent to which the prevention (of waste) can be carried,” ‘ as @ very 
considerable part of of the theoretical amount.” 
John R. Freeman, M. Am. Soc. C. E., , states* his conclusions on _ 
the practical chances of reducing the present per capita supply in the 
_ City of New York, so as to postpone the inauguration of a new supply, 
**It is dangerous to public interests to be too hopeful about pre-— 
venting waste when estimating the date when the new supply must be 
available, or in estimating its necessary magnitude, for with these 
hopes unfulfilled and the reservoirs empty, the disaster would then be — 
The Engineering Committee of the Merchants’ Association, ,referred 
to by Mr. Crowell, in view of all the evidence before it, unanimously — 
q shared Mr. Freeman’ 8 views, and advised immediate for 


q 


In view of the enormous floating population of New York, Led 
foregoing given by Mr. Goowell are somewhat misleading, 


of transients constantly i in York, is ‘the res- 
ident per capila rate, and therefore the apparent waste, would be 
In his discussion, Mr. Crowell takes exception to the statement 

he often heosdl,” ’ that the per —_ water consumption i increases gen 


_ *“ Report on New Yorks Water Supply, Made to Bird 8. Coler, Comptroller, 7 
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prsovasion on CONSUMPTION AND WASTE oF WATER. 


:. exception by statistics. 1 The writer believes that this would indeed Mr. Hering 
be difficult, unless there was a metering for substantially every house a pas 
and a comparison in each one with the wealth of the residents, as 
5 measured perhaps by the property tax or the rent. So far as this has 
: been done, in the writer’s experience, the result has roughly indi- 
a cated such a relation between the average consumption per user and — 
average rental of the dwelling, provided extreme cases and trade 
a water are excluded. This result has been noticed in Europe as well 
as here, but here, also, no statistics seem to be available. tee 
If the figure representing the entire delivery of water is is divided - ‘7 
= 7 by the figure representing the entire resident population, thus getting >. 
the sc -called capita supply, no deduction for that of 


quantity of water used for purposes, the above 4 
tion between wealth and consumption may naturally ‘become much 


— may not be the chief remedy against waste. There is in some cities a . a 
: io very large loss of water outside of the buildings, as pointed out free 
quently. Old service pipes and mains furnish a large proportion of 


the w waste, and the resulting leakage ne needs correction fully : as much as — 
@ 


thewasteindwellings,§ 
‘The under-registration of meters is another question that should y 


have a careful consideration. . When tested, their slip is known. — 

After running for some time, the slip: is known to. increase, anda 
eo ease, once before the writer, revealed, under a light flow, a slip of 7 

_ From what is said above, the wastage inferred from meter records, — 
4. therefore, is not always actual, except in rare cases. It may some- 


‘ 


no slip of the pumps is not accurately known. Or, it may be deduced 
_ from a delusive figure as to the actual water consumers. Or. the loss 
of water by leakage in streets and on public grounds may in part 
_ tacitly be assumed as being due to waste by private consumers. Te = Sl 
Desmoxp Past- President, Am. Soe. C. E. —The speaker Mr. FitzGerald. 


times be as delusive as that recorded for p “pumpage when the 


waste of water. Here is a a shining example of the beneficent results” 
arising from the general introduction of meters. _ Recently, the speaker P| 
was consulted by a city in regard to an additional supply of water, and 

in the course of his found the following 


2.5 
1.3 galls. ; unaccounted, 
(81 galls. The latter includes water used for fires, ange sewers and — 
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DISCUSSION ON CONSUMPTION AND WASTE OF WA 


Mr Fitzgerald. water mains and puddling trenches. - One of the teleenting facts i in 
ss gonnection with this city is that there has been no increase per capita 
in the consumption during the past six years. . The total number of is a 
meters in use is 4 300; total number of ‘services, 5 275, and about o1 one- a 
_ third of the whole supply is used for manufacturing purposes. | The 
water for street sprinkling and for fountains is measured. 
‘on In order to. check the small waste unaccounted for, the speaker 
made ‘measurements of the fall of the water in the stand- -pipe between 
the hours of 1.00 and 5.00 a. m., and found it to check almost exactly _ 
with the foregoing amount of 8.1 galls. per capita unaccounted for. — 
_ Probably this loss is due to leakage in the pipes or unmetered connec- _ 
tions, as the e legitimate use of water in the early morning must be very 
It is evident, on investigation, that in this case everyone uses all 
= water he desires, and, as there is an a excellent pemennge system, the 


between foregoing excellent a public water 
supply and that prevailing where no attention is paid tothe restriction 


wastes refreshing, 
Mr.Owen. JAMES Owen, M. Am. Soc. C. E.—The pressure under which water 
= a delivered is a potent factor in the » checking of waste. In the average ‘" 
small town which is compelled to supply water for fire purposes 
- without the aid of a steam fire-engine, it will be found that the daily 
“consumption | of water is at least 20 to 30% 6 more than in those cases 
= where water is delivered under the ordinary house pressure, and with- 
> out the requirements of fire service. This would show that the loss, a 
: He: _ as Mr. Herschel says, is behind the meter, to a large extent. on a 


dentally, also, there ‘is a great loss through the fixtures, due to a higher 


Another point, which n may savor of heresy, i is that the engineer in 
rr _ charge of a water plant should control the supply, to a certain extent, : 
* 4 if he can. _ The speaker does 1 not think that the tape is educated up 


iF they should be educated up to the idea that Monn can use “a what a 
en them. That has been a matter of practice, secretly, in a great 
ss Many cities ieee the service supply has been very short and where — 
the gates have had to be be closed in order to curtail the supply. In one — 
1 - case, during a a a shortage of water, the s speaker made a practice of shut- a 
zt ting off nearly all the water. A by-pass was put in by which the a 
nary 12-in. main was reduced to a 2}-in. feeder. — This practice was 
a ae en carried on for about two months before anyone found it out. ae 
_ result was that the night consumption during hot weather was s reduced 4 
to a minimum, and the period of dry weather was safely passed. th F 
‘4g regard to such cases the speaker suggests that it may be possible for 
‘ the engineer in charge of ¢ ofa annie supply to — to hi himeelf, perhaps, — 
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“the control of this service according to the conditions. It seiaing Mr. Owen. 
‘the case that the engineer tries to | give the people all there is. 
_In another instance a serious epidemic, resulting in many cases of 
sickness, was caused by the effort of the engineer to give an alternate 
supply, of water which was net proper to be used, in order to keep up | 
the service and the pressure. If he had used what he had during the i, 


e- and had simply reduced the pressure at at night he w he would have ave had © 


D. C. Humpnreys, M. Am. Soc. C. E.—The speaker has made very mr. H sia 


um- 
hreys. 
‘effective use of the arguments given in Mr. 8 paper, ys 


“his fellow-citizens and the town council in the town i in which he lives. g 
7 In that town, some twelve years ago, the speaker put in an extension 
of the water-works, and since then he has been strivi ing to o obtain the 
introduction of meters in order to check the waste, but has found it to 
The situation is as follows: The town has a population of 3000 to — 
4 000 and the supply is obtained from springs and brought by gravity | t» 
toa reservoir having a capacity of about 20 000 000 galls. a The pressure — 
- from the reservoir is sufficient for fire purposes without the use of 
engines. The town has taken a great interest in its fire company—the | 
champion fire company of the State—and the result of this, and the 7 
excellent water supply, is t that the fire insurance companies h have 
reduced the cost of insurance to the minimum | rates, which is appre an 
ciated greatly by the business men. 
_ When the reservoir was built a waste gate was provided, and, as the 
_ supply was s larger than the demand, a great deal of water was s allowed 
to run to waste. Knowing this, the people ‘naturally became extrava- 
gant. Everyone used as much as he wanted, and said, ‘‘ What is the : 
use of saving it?” In the fall of the year, however, the springs, gen- 
erally, run low, and there i is no longer a surplus; all that comes to the : 
: - reservoir is needed. — Last fall all the water was drawn out, and then 
Mr. Owen’s scheme of shutting o off the supply w was adopted, which was “7 
‘not very pleasant for those having lawns or aad those who had been 


accustomed to having the streets sprinkled. 
A Severe ® lesson i is oe needed in in order to emphasize the ne neces- an 


the fire we assumed when we. gave you low 

rates.” That would probably make an effective impression. an 
; ae The question 1 of meters, as a help in eliminating water waste, is no a 
Re - longer i in dispute by engineers. The main point is to get the publicto 
; appreciate their advantages. — Those who put in meters in this town — 
to in the t they could get, as they had ¢ 
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430 "DISCUSSION ON ON CONSUMPTION AND WASTE OF WATER. 

4 Mr, om thom. , The town should furnish then meter, keep it in onder, and un 
~~ - annual rental. A meter should be put in wherever there is a water- _ 

closet, but in the poorer houses, having only one spigot, inspection 


, alone | should be sufficient to check w: waste. 


ae J. P. A. Matenen, Assoc. Am. Soc. 0. E.—There is a point which the 
speaker tried to raise two years ago. at the Cape May Convention, 
which has not yet been alluded to in this discussion, and which he ; 
_ would like to bring forward for consideration. A double supply _ ny 
—_ exists in Paris. One is plain, unfiltered river water under a com-— 
= Se low pressure; the other is spring water and filtered water 
which is pumped to higher reservoirs, and which is, therefore, under 


— i The plain river water is sold at 12 cents per thousand gallons, and — 


— the spring and filtered water at 24 cents. If, on account of its pres- 

‘2. _ gure, anyone wants to use this latter water for elevators, carriage 

_ washing, industrial or other base purpose, the charge is 48 cents per 

_ thousand gallons. This is practically a fine to prevent the use of 

_ Spring water for anything but dietary or other noble uses. 

Streets are washed with the plain river water from hydrants with 

a ah hose | that deliver ers enough water to wash all the dirt into the sur- 

{ face se sewers. a It is not a mere sprinkling, w which leaves the mud on pe if 

streets, it is a thorough wash-out. It is evident that for such a 

‘pose it is not necessary to have sterilized water or any great pressure. _ 
--[t has been stated that in some little towns, in warm weather, the 

_ springs do not give enough w ater. . Every now and then we hear that © 

York and other great cities threatened with water. famine. 

_ This would not occur if the best whee were confined to nobler uses; 

- common water being used for street washing, lawn sprinkling, fire, 
industrial and other indifferent uses; the better water, pumped under 

.. higher pressure, being reserved for house use. — tf he pipes for the 4 

purpose would probably never require duplicating or replacing by q 

B ones, as the population tends, not to increase on a given area, ; 


= but to spread itself on larger areas; the population, particularly with 
increased convey ‘ing facilit ies, spreading itself farther and farther 
On the contrary, for industrial and municipal service, the needs 
-_ outgrow the capacity of the original pipes. In that case, larger 
7 or duplicate pipes may be installed to supply the increased demand. 


Such water can be given away, practically as the Philadelphians want 


In some towns of | France, along the coast, where pure water is 
eennee, sea-water is used for washing the streets, fire extinguishing, > 
ete. _The same | has been done 11 in in several American tow Ds. 
= Where the — plain ws water r is very roily, it “might “be su subjected to a- 
rough kind of filtration at a high rate, which Ww ould not be expensive. — 
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poses, particularly with such enormous consumption and waste as is ei 98 


J. N. CHESTER, M. Am Soc. C. E. —Every water- works should mr. Chester. 
have an income sufficient to pay its operating expenses, the inter- » 7a 
est on its investment and an additional amount sufficient to meet 
the cost of administration, whether that administration is by the 

Pe officers of a private ¢ corporation or by the mayor and council of a city. 

_ The rates of any water company, whether flat or by meter, should be 
regulated accordingly; and, while the speaker heartily agrees with all 
«that Mr. Hering and Mr. Herschel have said, he thinks that they are _ 

iance in taking the rev venue, < one for the cost of. supplying 7 
water and the other the total cost of operating the plant. - Others, 
‘also, look purely upon the cost of pumping water, and not on 
other operating expenses and the interest on the investment. The 
gue does not believe, however, in riding the horse of economy 
to death, which may be done by too rigid metering. — A few years ago 

_ astriking example of this might have been seen in two suburbs of 
New York City, along the Sound. In one every tap was metered, and a 

in the other very few were metered. . In the fully metered town there — - 
were a few very wealthy people, and quite a number in moderate | ) cir- rm 
cumstances, ‘but in that town there were very few well-kept lawns — 

_ ezeopt those of the wealthy people; the poorer class and those in ordi- | 

- nary circumstances feeling that to water their lawns and keep aa. ° - 
looking well was a burden. In the town where water was sold at the 
flat rate, almost everybody sprinkled their lawns. Ifan meter is put on, x ; 

a 


of course the waste is curtailed, and, on the other hand, in cases 

where the charges are materially changed by metering, the useof water _ 
for certain purposes is sometimes curtailed. At the ordinary charge S 
of $6 per year for sprinkling a lawn, if the lawn be of any size, and a af s 
the : street in n front be kept well watered, it will be found that at meter 

rates considerably more than $6 worth of water will be used in a year. 

On the other hand, if a water-closet is metered and is kept from leak- — 


™! it will be found that it uses 8 scarcely more e than ‘$2 worth, though, 


of g ar reatest waste. A striking of that occurred in 
Shreveport, La., not long ago, where a negro cabin, in which the only — 
fixture was a water-closet, was metered. In this cabin one dollar’s a 
worth of water a day, at 30 cents per thousand gallons, was being used. 
The speaker thinks that the question of one of 
- locality. In some of the western cities if meters were adopted generally _ 
the lawns would be almost ruined. In places where nothing but 
7" alfalfa will grow, , and that only by irrigation, and where the inhabi- — 


tan ep poor, it would be ruinous to put in meters. 
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Mr. Chester. : It has been shown that to a certain extent metering will curtail the 


waste, aud beyond that there very little saving in consumption. 
_ That is the case in most places, and it is found that metering fac factories, — 3 
saloons, hotels, liver ery stables and such places» will stop the greater eS 
> of the waste, and that in most of our northern cities the consump- a 
_ tion will not be excessive, but can be kept below ‘galls. per 


Tables made miscellaneously are ‘misleading. ‘Take, for in- 
stance, the case of Birmingham, Ala. where the supply to ‘three 
_ industries is more than the consumption of that city would be ; 100 7 


galls. per head. The consumption in such a place cannot be compared 


with that of other places, and, while all the industrial establishments, a 
saloons, liv ery stables, , are metered, the onsumption is higher 
than that of any city supplied by the speaker’s company. 
= ‘There is a difference in the consumption in northern and southern a 4 
_ cities. The colored citizen is not an extensive user of water, but he is 
ys an extensive waster. He seldom sprinkles his lawn, and does n not care 
7 - how dusty it is in front of his cabin. He is not noted for cleanliness, z 
and never has a bath tub. _ Ordinarily, he only wants water in his 
— house when the sanitary regulations of the city require him to put it | 
— in. The case of Shreveport, La., might be cited again as an exam ple. 
o It that city an ordinance compels e every citizen within 320 ft. . of a 
- sewer and water main to put in a connection. Of the population of 
7 that city, 609 are colored. There is scarcely one of the colored popu- 
a lation who utilizes the water or puts in a fixture other than the spigot 
ae which he is entitled to if he puts in a water-closet and a connection 


3 thereto; : and “yet that town shows a greater waste p per head than most 
cities supplied by the speaker’s company. That waste is determined 
the minimum pumpage at night. The speaker has always 
and especially while he was the representative of a pump company, 
oN that few w engineers appreciate the variation in consumption | a 
é the hours of 4.4. m. and 4 P. M., and between the ordinary spring g and 
fall months, and the extreme cold weather; that is, where the tem- 
as abown by Mr. Williams’ diagrams, ranges between freez- 


oe 


‘assuming charge ‘of the Shreveport plant, the enormous wast e 

- first brought to the speaker's attention by the fact that the pumpage 
at night was equal to that in the daytime, a condition which existed i val 
no other plant in which the supply was direct, or through a stand-pipe, 
which is practically direct ‘pressure. ‘That brought out very 
the: fact that a great | deal of water was being wasted, and an inspec- — 
= showed that it occurred mostly among the yor or colored fam-— 


" 


ilies, and came largely from the water-closets. ‘he proposal to put 


meters upon those places was met with tremendous resistance by the 
_ political ele element , or the city government, which looked to those neal 
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ored people for votes just : as ne as it looked to the white element. Mr. Chester. e 

- One councilman, with three in his family, and with a house and lawn > 
; of a size which gave him a rating of $80 per year, refused to vote for — 
A an . ordinance allowing meters to be put in miscellaneously to curtail a 

waste, saying that it would work hardship on the poorer people, and, 

a while he felt that it might reduce his water rent from $80 to less than 
$15, he ous decline to vote for the ordinance on account of the poorer 


Smirn, M. Am. Soc. C. E.—One point does not seem to Mr. 
a nap been brought out very strongly, and that is, » whether it would 


of plumbing It is that many of them 
are bad, but it is not realized how bad they generally oni ng itis a 
question whether, by proper ordinances, and perhaps by having a 
commission in charge of the inspection and licensing of such appa- 


“ratus, its quality might not be improved, and only good, durable, per- 
manent apparatus be allowed. This is, at any rate, a direction in 
which this and the Water-Works Associations might move,to 
extent. Herschel has spoken very disparagingly of 
ternalism, but the speaker believes in it in some cases—where 
does good and where money is to. be made by it. + If a man is a 
_ good father and has a bad boy he gives him a menking, and there F 
paternalism i is a very good thing. 
Public regulation of the public is ; needed toa greater extent than 
obtains this: country especially. There’ is not. enough of it in 
- regard to many things of a public nature; and allowing anybody to 
put in the worst and most unserviceable plumbing fixtures, which do 


‘not hat my regulation afterward, is a bad thing, and there marge 


- ning, and it had been running ever since yesterday morning, and 
the morning before. On attempting to shut it off it was found that a 
the tap would not close. . This is happening all around us; streams: 


of. water are are running us uselessly from all kinds of tena: soke no one = 
Seems to have any very particular charge of it. Of course, the © 
putting in of meters will improve the behavior of consumers in this "4 7 


: ‘respect. In general, there is no doubt that meters are a good thing, Tee 
although there are cases where, as Mr. . Hering suggests, they will not — e. 
-~ipay. _ The water companies, or the municipalities, should manage and 
\ _ keep i in good order the whole plant as a plant, as has been men- 
i tioned, including the meters as a part of the plant. 4 But we should | 
‘deal with the consumer and sell proper 
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3 where they will be accessible. ‘4 The chief remedy that has here St E 
suggested is the more frequent u use of large meters in the mains, and the 
ar ee of them into separate sections, so as to trace up these serious 
Mr, Harlow. H. Harrow, M. _ Am. Soc. C. E. —There are one or two facts which 
- should not be forgotten. One i is, that water is to be provided at the — 
lowest rate and sold at some price which will justify the sale. ‘There 
is no free water. The speaker has never seen it, and he has been in — 
the business for thirty years, 
the question of the the introduction of meters, company with 
which the speaker is connected recently engaged to supply two small 
_ towns in which, in proportion to the population, or to the takers, an_ 
enormous amount of water was used. The consumption ran from — 
500 000 to 600 000 galls. per day, and the rates from $12 to $15 per 
for a house of the ordinary kind, with ordinary fixtures. 


The company discussed the manner in which meters be intro- 
duced without antagonizing the consumers, and made a schedule 
+ which brought the possible r rate down to about: $6 pe year, — 
taking of a meter ‘optional with the consumer. Each consumer 
was to pay for at least 1 000 cu. ft. of water per quarter, and the com- 
ey ay pany was to furnish the meter at a certain penal, or reales consumer 
pe result has that within a year the consumption has been 
a. eeu to less than 200 000 galls. per day, and the profit to the com- 
ne pany is as great as it was before, while the expenses are much less. 
It is doubtful whether the consumers in ae towns could be induced 
to go back to the old way. = ; 
Cc Herscue, M. Am. ‘Soe. C _—This ise subject ‘with 
dil i as whieh the speaker has grappled in a practical sort of way for come 
ss Years, not exactly, perhaps, as an engineer, but asa wholesaler of of 
. ' water. There are certain i impressions, and a certain amount of i ignor- 
~ oe ance in the public mind, which a society like this should endeavor to _ 
a remove. There is not so much necessity for the education of the 
- members themselves, for they all are pretty well posted. It was 
largely for this reason that, finding the American Water-Works Asso- 
Giation was going to meet in New York this year, and having been a 
: member of that Association for ten years, without ever having seen — 


them, the prepared paper on this which was read 


— 
»* 
#4%3+OMK a 
q 
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Association being very near to the public on this general subject. 4 
—— ih The speaker’s idea of consumption is that it is composed of waste __ 
nce een 4 a and use; his idea of waste is, everything that is up stream from the 
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for. The speaker does not believe in a paternal form of government; 
he believes that the average shrewd manufacturer would resent gov- 7 
ernmental interference with his business, and would consider that he +s 
ee - did not need a wet-nurse to tell him how to get water for the <a 
money. It is not practicable to endeavor to teach manufacturers, un- 
less they want to be taught, and whenever they do want to b be taught 
they have the means at hand by consulting | the profession. . There is 3 
so much of salient evil in this whole matter that the minutiz of the * 
business may well be left for future treatment. Such is the vast — 
amount of water wasted up stream from the meter. The regular — 
the standard ‘notion, prevailing, not only in the public mind, but 
the minds of civil “engineers, is that a leak is 
_ shows on the surface; and if it does not show on the surface it is not — 
~ only out of sight, but also out of mind. There was a reason for this, 7 
years ago, when there were no large meters built for large pipes. — 
reason no longer exists. Such a meter has been in operation 
a 9-ft. pipe, and there is nothing to hinder the same meter from work- © 
ing in a tunnel full of water—the Niagara tail-race tunnel, if you 
ange _ Such meters do not cost very much, and they have been in 
ae ‘Practical use for eight years. Anyone who has never tried | a meter 
- on a main and seen what it reveals to him, and the ‘methods and ope 
_ reveals to him in his business, has yet a great many pleasant expe- — 


riences nates him. It is just as easy to put a meter on a district of — 
a city, or a whole city, now, as it has been for the last tw enty 
or thirty years to put : it ona single house. Those kinds of meters are 
; the ones by the 1 use of which it is possible to find leaks in broken — 
m mains and in service pipes, which latter, in the speaker's opinion, are — 
the greater sinners of the two in the way of producing waste that does 
. not show on the surface. It is the easiest thing in the world for a main 
7 Pe to be broken completely and run a full stream of water rand nobody know 
anything about it for days and months and years. There was a case © 
of this kind in Cambridgeport, Mass., about twenty years ago. There » 
the streets are very often built up of oyster shelle—or used to be, w hen 
_ oysters were more plentiful than they are now—and | one can readily —_ 
- see that the flow from a 6-in. pipe, ‘under a moderate pre pressure, such as Fe ‘ 
also was customary then, broken off in a dump made of oyster shells, — ’ 
- would never show on the surface. Such a one was found, and it bad 


an 


rience of that sort in his own yard. There is a barn about 150 ft. 

_ from his house, and an extraordinary consumption of water led to an :, 
investigation by the water company, which showed that the whole 
house supply could be shut off, but as long as the pipe leading to the = 

Ob 
hi barn was open, a large quantity of f water—it amounted to about $36. 


as It is the same with service pipes. The speaker had a little expe 


moter: his idea of nse is evervthinge that the chooses to nav Mr Herschel. 
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close observation of the meter. ‘The flow through the meter was 
_; form, and ‘yet no water had ever shown on the surface of the ground. : 
The reason was that the pipe was like a sieve throughout its ene i 
¥ length; and the point to be brought out about this pipe—it was a 
: 7 3 galvanized iron pipe, had been down about 15 years—is, that had it 4 
not been for the meter, it never would have been possible to suspect = 
_ orfind the leak. This is a single case. Imagine, now, a city like ao is 
York, and managed in the same way—imagine the many service pipes _ 
_ there, which are probably doing the same thing, it being remem- 
4 bered that New York, for a very large part of its ‘surface, is is built on 
s very, coarse sand. Apply the lesson to almost | any city, and it will 
The same example teaches another ad As many probably q 
know, the last eleven years of the speaker’s life have been spent 7 


r in building up a wholesale dealer in water, called the East Jersey 
_ Water Company. It sells water to ‘municipal corporations by the mil- ; 
lion gallons. It also sells water to what is called the Orange Water 
A. _Company by the million gallons. The Orange Water Company did 
- not believe in meters until they Gemneives bought by meter, and 
from the moment they bought by meter, it took no great time to show | 
‘them that they y would better sell by me meter. It has worked the poo 
> - in Bayonne, N. J., and similarly in the City of Newark, which 
_ in spite of its great growth now consumes less water than it an it did four 
years ago. It will work the ‘same way any where. aes 
In this matter, the sp speaker believes in appealing to human nature, 
q and letting the results work out for themselves; applying business 
eS to what is a business operation. The furnishing of water 


costs money to the furnisher or seller, and if he will deal with it as. 
other commodities are dealt with, the lesson will spread to other sie 


the results of which were published in News of 
April 18th, 1901. is no longer a subject for doubttal and 


settled, at least in its general outlines. Mr. ‘Bailey procured the 

of 137 American cities and found that the average 

tion in these cities was 137 galls. per consumer per day, but once let 
8 0% of the taps be metered, and this consumption reduces, on 4 
average, to 62 galls. In Mr. Bailey’s table the cities were given alpha- 
betically, but in Table No. 2 twenty-four of these cities have been © 


in their order of least Consumption per consumer. 
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ABLE No. 2. —Twenry- -FOUR AmERIcAN IN 


De 


Woonsocket, R. 
2 |Brockton, Mass.. 

3 Fall River, Mass.. 
4 |Sioux City, Iowa....... 
|Quincy, I L 
Racine, 


© 


ax 


& 


ore 


Lawrence, Mass............ 
Covington, K 
Manchester, 


Son 
o 


Newton, Mass 
Lynn, Mass. . 
St. Paul, Minn. 


Sz 


on be stated that it should be about 60. ~ Anything that is not above _ 
60 is fair, although in Providence, R. I., which compares very well 
with any city in the United States in ‘general make-up, a city of © 
— 200000 people, a manufacturing city with water-works more than 25 = 
Years in use, the consumption, it is believed, has never been 60 galls, 
from the beginning, certainly never for a long time or much over 
60 galls , and is now 54 galls. 
In the same way, in Table No. 3, twenty-four American cities are 
* arranged i in the order of greatest percentage of taps metered. Such 
a table, of course, is entirely different from Table No. 2, but is instruc- 
tive. Bayonne, N. J., which stands at the head of this list, is a place bong 
_ of comparatively few inhabitants, and when | works like those of the 
Standard Oil Company locate in such a place, they overslaugh the i te 
; consumption by the inhabitants, and in this particular case, they P Pale 
produce a consumption fully 50% greater than if there were only ‘ 
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= Ms Herschel. TABLE No. 3.—TweEnty-FouR AMERICAN CITIEs, ARRANGED IN Ones 
— 
OF GREATEST PERCENTAGE OF Taps METERED. 


ers, when PER Day, 
City. other- | Taps. 
wise, tered.| per | Per 
popula- metered. 
1. 
Bayonne, $2 | 3000 100.00 
Lexington, 26 369 1500| 99.47 
Worcester, Mass...... 118 000 | 18 202 | 94.31 
104 500 | 6 948 94.25 
Atlanta, G Be 65000] 9275 | 91.64 
Woonsocket, R. I.. 82 000| 2347 91.01 29 
Newton, Mass....... 32800] 7087| 84.68 
187 300 | 21 566 | 82.60 |. 
Brockton, Mass. 85000] 5275 | 81.51 88 
Covington, 42 988 | 5 800 78.30 8 
Atlantic City. N. 4249) 7.62 80 
Pawtucket, R. I 80 000; 8298 76.80 | & 
Lawrence, Mass 57 200 | 5 926 74.01 «BB 
Milwaukee, Wis.......... pnseevecesneses 800 000 | 41 485 67 59 80 
|Manchester, N. H. 56 987 | 5 500| 67.27 61 
Des Moines, Iowa... 62 139 a 499 (87.19 «48 
Lincoln, Neb......... ..| 25000] $550) 56.84 80 
Fitchburg, Mass...... --| 25000! 4437| 54.70 120° 
Lowell, 94 000 | 10 684 | 52.58 
Sioux City, 88111} 8000) 50.83 
Toledo, Ohio 65 $84 | 11 888 | 50.26 119 
|Quiney, Il 36 252| 2700) 48.15 


- such a matter of statistics as indicated i in these tables, it should | a 


emphasized that it is numbers that tells. statistics of 
a -— ‘cities will yield a a true lesson, ev even though a great many of those 
statistics may be found faulty. The number of them and the law al 


averages makes their resultant lessontrue. 


a The speaker has had no such experience a as s Mr. Trautwine has recited. 


or companies simply by selling water to them 
meter. is that ii is necessary. The principle involved i is not one 


no individual or a? knows or thinks what it is is doing, or can know or 
think, ‘until the water ; is measured, both coming in and going out, and 

_ to be successful the lesson must be made to appeal to the pocket. There 
\ has been a vast amount of nonsense spoken on the subject of meters -. 
- instruments of punishment, or as something cruel and unusual, and — 
the consumer should put the meter in in or pay for it on a separate 
bill. | These are notions in which we have grown up. - Now, what is a 
meter? Whet is the proper object of a meter? Have are certain fixed 


4 

— 

4 
4 

— 

q 

iy, 


DISCUSSION "CONSUMPTION ‘AND WASTE OF WATER. 


of the year. Who is t to. pay them? "They should be e equitably 
_ tributed among the beneficiaries. _ The cost of the water, at the ser- — 
vice pipe of the consumer, let it be what it will—and ordinarily this 
will be from $50 0 to $100 per million | gallons—should be equitably _ 
distributed among the c ‘consumers. A meter | is ‘nothing morethan ~~ 
an instrument for accomplishing this object, and, in water- works 7 
ein, the question as to whether or not a meter should be put in 
should never have been raised. _ The meter should have been consid-_ 
ered as part of the plant, just as much as a gas meter is a part of a 
«gas plant or an electric meter part of an electric | plant; and prob- 
ably the question never would have come up, and all this discus- pee 3 
sion never would have been had, if water meters, as perfect as they — 
- to- day, had originally been on hand. _ The speaker thinks that is the — 
pate reason, and that the time for any of those coasiderations has gone 
by. * Large meters and small meters are now so well built—the _ 
nary house meter is a marvel of good construction, durability and — 
cheapness —that the speaker does not think the question with et 
_ to them would ever have arisen had they been available thirty years 
_ ago in their present shape, any more than it arose with regard to ae 
ss meters or electric meters; and the time for considering them as 
anything else than part of the plant has gone ee 


4 


the greatest benefit t that the method herewith described, for 


struggle against waste of water, may confer on that community is to 
reduce enormously the cost of the water-works themselves, or of water- 
works extensions. The average city i1 in the States may thus 


10. years. In the case of a ‘city known to the whens ‘the leak- 
: age was measured, it appeared that by gradually introducing con- 
- sumers’ meters and stopping street waste until the conditions now | 
at Fall River, Mass., 


‘ natural growth pb nan that half century. On the other hand, if mat- BY 
ters were allowed to proceed as hitherto, it would need ¥ water- ‘works — 
Speaking on the basis of an educated in such 1 matters, 
the speaker estimates that Buffalo could, merely by repression of waste a 
_ of water, do without water-works extensions for 30 or 40 years; the 
Metropolitan of Massachusetts, for Wo or 15 years; Cincinnati, 


i 


There i is no reason 1 whatever, except a neglect ‘properly to ‘tied 
that branch of water-works administration here and now under consid- 2 - 
eration, that would necessarily make any one of the named cities 
consume more water per capita t than, for — Providence, RI 
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r. Brooks. Frep. . Brooxs, Am. Soe. C. E. example of small 


~ in which meters have been successfully applied is at Reading, 

Me, where the population is a little less than 5 000, the water has — 

~ fe be purified as well as pumped, and the capacity of the source is not 

quay above present needs. About 800 meters were added, at a oe 
— nearly $10 000, with the result. of bringing the year’s expenses at 
the pumping station below those of a previous year, selected for fair 


a comparison, by about $700. It was estimated, from the rate of i increase | 
in the demand for water before the meters were put in, that, , without | 


‘tation for 150 days i in ‘aol at $10 | per day, ‘amounting to $1 500, 
_ orabout 15% of the cost of the additional meters. The apne 5 
are given by a) te Lewis M. Bancroft, in the Tenth Annual 7 


December 
Mr. ‘Brackett. ‘DEXTER Brackett, M. Am. Soc. C. E.—The point referred to 
Mr. Kuichling, that the recorded consumption is often much greater 
than the actual quantity delivered to the mains, , should be empha- — 


_ sized. The recorded consumption is in many cases calculated from : 


the displacement of the plungers of the pumping engines, without 
‘4 making sufficient allow ances for the slip or loss due to defective valves” g 
and worn plungers. When ‘pumping machinery is new and in good 3 
order, the slip is not generally more than 2% of the theoretical dis- — 
natal lame but an engine which was operated for several months with a “§ 
a slip of nearly 50° came under the personal observation of thespeaker, _ 
and it is probable that weny cases cases exist to- ‘day where the slip ex exceeds a 


— Quite a large percentage of the increase in the consumption of 


-—<“ may be attributed to the very great increase in the number of - 
water fixtures per capita, as well as to the design of the fixtures now 
_ Table No. 4, showing the number of fixtures in use in Boston for: ten- 
i _ — periods from 1870 to 1900, with the percentages of increases and 
the increase in population and consumption during the same periods, 4 
illustrates very forcibly the increase in the conveniences offered 
for using and wasting water. 
_ While the population has doubled, the number of water or fixtures in 4 
use has increased 44 times, and the water-closets, bath-tubs and wash- 7 
tubs have increased from 54 to 11} times the number thirty years ago. 


= 


= day, water fixtures are very much more generally used in the 
ss @heaper class of houses than in former years, and the fixtures used 
* " = are very often of inferior quality, ¢ and for that reason soon become — 
‘There i is ¢ often a to consider all the i increase per capita in 


that 
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new uses for water are caine arising, 


and 


although the use may Brackett. 


be a luxury rather than a necessity, it is one which the engineer must — 


7 


Total population... 
Daily average con-| 
sumption (million 
gallons) 

Fixtures per capita. 


5818 


17.500) 
0.528 


Percentage of 


‘increase. 


1980, 


Percentage of 
increase. 


a! 


Percentage of 
imerease. || 


18,1 
150.9 


5.1 


5.578) 


Percentage of in- 
crease, 80 years. 


' 


| 


38 


Consumption per & 
62,758] 81.7 


One or two facts will illustrate this point: 
7 In Boston the consumption per inhabitant for six of ‘the more 


uses in 1880 and 1890 is shown i in ‘Table No. 5, 
ots the water for these uses being metered: to: 


Gallons. 


Steam railroads... 
Sugar refineries 
_Gas-works 
Electric light and power 
Breweries 
Elevators 


This 
is increase, of about 6 galls. per capita. for a few purposes, is 
/ wate one-fifth of the total per capita increase for the same period. eS 
_ Again, if from the fifty cities of the United States having the larg- : 
est population are selected those where more than 40% of the taps 
were metered in the year 1900, it is found that all but two of ‘them — 
show ai an increase i in ‘consumption per capita during the ten 
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Bowls...............| 209 652 946 145 943 38. 201 960 T 
ual Bath-tubs........... 9811 +4 66 725 58.6/105 889 
. Water-closets..... 28 227 83431 | 110 9| 70521 

— 

ut ide = 1.165 
79.81 | 45.0 115.00 | 88.8 
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Mr. Brackett  ‘Thes speaker is of the oj opinion that the best of "prev venting 


4 be ‘supplied ‘under s any condition po certain purposes, may be carried 
out, but, so long as the present enormous waste continues, the 
7 S speaker believes that the payment for water used, as determined "a 


meter measurement, will restrict the waste. 


_ province ¢ of the engineer tc to educate public opinion an to encourage _ 
: he gradual introduction of meters, rather then | to attempt to force zt 
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Christian. L. Cunstian, Assoc. M. Am. Soe. C. (by letter). —For several 


a 3 years the writer resided in a house where the water was metered. . The 
24 house contained nine persons, five of whom were adults and four were 

small children. The house had all the modern improvements, and > 
“4 stood on a lot 55 ft. wide and 1 100 ft. . deep. There was a sewer in the ~ 
% street, and the water pressure was about 50 Ibs. per square inch. * All| 

_ the laundry ° work was done in the house, and a hose was used to water _ 

In the mornings, before any water was dr drawn for use, it was 4 

_ allowed to run long enough to allow the escape of the water which had 
stood i in the house pipes all night, and in hot weather, before drawing» 
any for drinking purposes, it was allowed to run until it was as — a 


as it would get. All the water needed waseused, without considering 


— 
— 
charging water takers for the actual quantity used. The time 
and charging water taker 
— 
| 
= 
— 
a 
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as water bill was paid by the owner of the house. Mr. 
Although it was used lavishly when needed, waste W was curtailed to a 
a minimum by having the plumbing fixtures always in good order, and , 
Zz i not allowing the water to run all night in cold weather to avoid 7 
Zz freezing, that ngt being necessary, as the plumbing was well pro-— 
=." ' The writer became interested in the matter of the water consumed — 
_ in the house, and, upon examining the records in the office of the 
k. Board of Water Commissioners, was surprised to learn that at no a 
time during the previous three years did the the consumption : exceed oe 


Substantially, all the water consumed in Yonkers, N. Y., is ,metered, 
- and, according to the annual report of the Board of Water Commis- . 
a -sioners for the year 1897, there passed through all: the meters, for - 
domestic 1 use, 278 984 470 galls., » 22.07% of the w water pumped, 
as measured by plunger displacement; which, divided by 34 000 


—the estimated population using the water—gives 22.5 galls. per 


During the same year there passed through ‘manufacturers’ m meters 


_ 26.83% of the water pumped—equal to about 27.5 galls. per capita—__ 


making 48.9% accounted for, 
The annual repert of the same Board, for the year 1900, with 7 


sumption of 13.5 galls. per capita; the total amount passing through 
all meters being 48.12% of the amount pumped. other 51.88% is 
partly a accounted for ey street sprinkling, construction work, flushing a ae 
sewers, fire p purposes, the unreliability of the method of measuring _ 
—which probably records a little more than is actually pumped— _ 
and last, but not least, loss from leaks in the mains and service pipes. - 
- The city is quite a manufacturing center, there e being employed in _ 
= ; its industries probably about 8 000 ) operatives, of whom neue 25% 
areskilled mechanics, 
__ -It is the home of many people of wealth, and has many miles _ 
. beautiful streets lined with handsome residences and well-kept lawns, 
and a general air of prosperity pervades the « city asa whole. oe A 


hen it is more to restrict waste than | to build 


it its journey the principal main, but its 
Various travels—by districting the « city and metering the water entering y 
each district ; and then, with a meter on every tap, the of a 
leaks could be detected, and th 
‘Pay for i 
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> Mr. Coowell Foster | M. Am. Soc. C. E. (by letter).—The writer is 
. a greatly interested in the subject of the proper allowance for con- 

- sumption of water and the adoption of practical measures to reduce 
waste in public water supplies. Mr. Desmond FitzGerald, 


_delieves i in taking every y reasonable Pasty to ‘0 stop > needless wa waste, His a 


wine has stated, both as the enormous extent of now 

going on in our principal cities and the apparent hopelessness of <a 

_ ing the public ear and mind in the effort to educatethe communityin 


1900 the Engineering Committee of the Merchants’ Association 


on. Soe. Cc. E, was Chairman, requested the writer to 
_ and report upon the use and waste of water in the Boroughs of Man- 
_ hattan and the Bronx in New York City.* In pursuit of that duty ... 
he had sought and obtained many facts to the of 


is true that among consumers it is invariably 
es _ found that in the houses of the wealthier class there is a very m much 
a _ greater use than in the houses of the poorer class, and that, as the 

- standard of living is raised from decade to decade more or less = 
every class of people, the legitimate average per capita water reall ioe 

a ‘sumption also increases; yet he differs from the general conclusion, — 
"believing: that, , of the class u: using water lavishly, the ‘proportion — 
_ may actually be smaller in the large city than in the small manu- 
facturing town. An unsuccessful effort has been made to determine 
_ the actual proportions of wage earners to total population in several — 

- cities, for comparison. The figures of the United States census of Bb 
1900, which might throw light on this s contention, a are not yet available, 
and those of 1890 are of little service at this date, especially as a it 
_ of classification which would bring out clearly the point in question = 


hh the absence of ‘Statistics we can only fall back upon conjec- 


_ *** An Inquiry into the Conditions Relating to the Water Sue of the City of New 
York,” by the Merchants’ Association of New York, August, 1 page 187, _ Use 
and Waste of Water in New York City, ” by Foster Crowell, M. Am. Soc. CE 


Municipalities WHICD have DO manulac es omen Re. 
| 

eens ie 7 _ convinced him of the fallacy of the reasoning that is so often heard, ae 
— that because a city is rich and prosperous, therefore it will, on that 
q : account, naturally and properly need a larger per capita supply than 
| 
a 
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contain more wage earners and ~ have a far denser a than Mr. Crowell 
oa any other city of civilization, it cannot be admitted i that i it is a city of ; 
wealth and luxury, i in the sense in which the term has been used i in 


_ The same is true, in a measure, of Philadelphia, though not to 
a ‘the same extent, so that it would be reasonable to expect a somewhat t 
higher a average per - capita consumption there than in New York, 
vile in Wathingies we should expect to find a much higher figure. t 
‘The comparisons in the report referred to, containing the — 7 
‘fon? Fall River, Woonsocket, etc., with the observed facts relating to : 
water consumption in New York Philadelphia, to which use of 
at such figures Mr. Hering appears to object, were for the pr purpose of 
directing attention to the enormous difference in the quantities of water — 
consumed in metered and unmetered cities, as illustrated by those 
> cases. 1 Here, it is important to revert rt to the fi fact that lavish use is isnot 
necessarily waste, e, and this should be. emphasized, because the ‘confu- 
_ sion between these terms does not appear to be confined to laymen, but _ 

_ seems to exist also in the quarter where we should least expect it, _~ 
." ee It is also well to understand clearly what is meant by the term “per 
capita,” which is only use used here because it is a term of convenience. 
—Itis used variously, and generally loosely. Here, it is meant to indi- 

eate the proportional part of the water that is represented by 
_ each individual in the entire population served with water from a given 
supply and including all the water used, for whatever purposes. 
The writer takes _ exception to Mr. ‘Hering’ 8 proposition, that 
k _ meters should be omitted in houses for small families on the ground 
4, = of economy. Because it may cost less to let a certain amount of 
go to than to provide means: for checking it it is no 


Me ment when the | community is largely made up of small families, 
especially as there is no likelihood that under such conditions, either 
the wastage or the use would be limited to the certain amount. Ft in i. 
<a the writer’s judgment t the use of meters should be universal and uni- 
form; they should be owned by the city, or water « company, in all 
cases, In cases where the supply is by the city, a certain small 
ey allowance should not be charged for, though measured and — 
taken account of. Beyond that, the meter charges should apply ~ 
— all water consumed, on a rate ae decreasing as the quantity con- 
The writer would join with in their } protest. against that 
ancient fraud, the dictum that ‘‘ water should be free as air.” It can- 
* _ Rot, in the nature of things, be made free, ergo its cost should be ill 
to the minimum. The way is to make the supply go 


Even where the public water supply is copious and need not be 
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446 DISCUSSION ON CONSUMPTION AND “WASTE OF WATER, he 
Mr. Crowell. stinted, the wasting of it should not be tolerated. In the mursery 
we were taught that wilful waste makes woeful want,” and 


- should not lose sight of the fact that the less water we waste, the | 3 . 
— - more we can use at the same cost, or the less that which wedouse _ 
It makes no difference, in principle, whether wastage i is due to de- 
- feots i in the distribution system or carelessness by us users; in either ca case, 
_ or in both cases, it should be stopped. The latter case is the easier to 

deal with, for, upon the introduction of meters, as the writer has else- 


**Every householder would directly interested 
‘i the reduction of the waste, and the inherent trait of human nature — 
which previously had led him to consider that the more water he weed 

the more value he was getting back from his taxes, would now cause 

_ him to feel concerned lest he should suffer by being made to pay for 
- water he did not use. That is the experience in other places “io 
- - meters have been universally applied, and to a greater or less extent is 


_ Mr. FitzGerald’s shining example is a case in point. 
7 It is unfortunately true that in several prominent : instances so 
neers of high authority, after pointing out the probability that tre- 
- mendous waste was going on, lacked the courage of their con- a 
| Stone, and, instead of urging the adoption of radical means tor ’ 
its stoppage, advised that sources for additional supply should be 
7 aa ided, , thereby i increasing the opportunity fo for waste. Pop ae So aha 
Undoubtedly, legitimate uses of water will increase, both 
quantity and in kind, faster than the increase of population. Tt 
= would seem, therefore, right and prudent for every city to make 
' ; _ some provision in advance for the supply of the future, even ex- 
a 7 tending to the purchase of water-sh sheds and reservoir sites if need 
“a be, but further expenditure for new water-1 -works is not justifiable ~ 
= the point is reached where the legitimate use approaches the 
_ 4 working supply, with a reasonable margin of time for their prepa- — 
Mr. Sherman, W. SHERMAN, M. Am. Soe. C. E. (by letter).—The 
gs _ writer has recently compiled a series of tables,* containing more or 
- less complete s statistics relating to the water-works of sixty-one cities 
= towns, for the year 1900. — From these ‘statistics Table No. 7 has 
been prepared. This table gives statistics relating to the consump- _ ! 
cr of water and use of meters in forty cities and towns, these being 


all for which sufficient data of this kind were available. al 5 


_ Apart of this information is reproduced in the diagram, Fig. 4 
which shows for each town n the relation between the per r capita consump- 


the percentage of services metered. _ 


Published in the Journal of the New England Association, for 


September,1901, 
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Mr. Sherman. =. From the ina points on the diagram two ogroupe have been abet 


80% of the services metered. It will be noted that the range of con- ~a 
sumption for this group is from 28 to 76, or 48 galls. per head per day, 
4 Group Il includes the 13 places having less than 20% of their taps 

metered, and in this group the range of consumption is 52 to 174, 

1 or 122 galls. per head per day. Taking, as mean consumption for each 
¢ group, the average between the highest an and lowest consumption in that 
i group, and plotting these figures as corresponding to 90 and 10% of 


line A B has drawn. 


of 
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tion mete 


AVERAGE CONSUMP- 
TION OF WATER, 
GALLONS PER Day. 


Percentage 
total cons 


Percentage of 


taps metered. 
Percentage of 
receipts from 
metered water. 


Per in- | Per con- 
habitant.| sumer. 


Andover, Mass... 
Bay City, Mich.. 
Billerica, Mass. 


Cambridge, Mass... 
Chelsea, Mass. 


Fali River, Mass.... 
Fitchburg, Mass.... 
Geneva, N. Y. 


Marlboro, Mass..... 


Middlebors Mass 
Minnea Minn .. 
Nantuc ass....| 
i New Bedford, Mass. 
New London, Conn.. 
Newton, Mass....... 
Oberlin, Ohio 


Reo! 


Springfield, Mass.. 

Taunton, Mass.. 
Waltham, Mass. . 

Ware, 
Wellesley, Mass..... 

Whitman, Mass. 
Winchendon, Mass. 


Woonsocket. R. I.. 
Worcester, Mass. . 
Yonkers, N. Y 
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DISCUSSION on CONSUMPTION AND ‘WASTE 0 OF W ATER. 
Jetene from these medal alone, it would seem that this line Mr. Sherman, 

marks a fair limit, beyond which consumption (including waste) may 
justly be considered excessive. This line would | give, for normal « con-— 
sumption, 44.5 galls. per head daily with all services metered, and 121 

_ galls. where no meters are used. Of course, generalizations of this | 

ra kind are of very limited application, and must be used only with the : 

The statistics of W oonsocket, Fall River, , Brockton, and 
places are frequently quoted as showing that a consumption (includ-_ 

_ ing waste) in excess of 35 galls. per head daily is excessive, and |, by 
the use of meters, could, perhaps, be reduced to that amount. The p 
writer believes that argument to be ill chosen, as all the ¢ ities named p- 

ea are manufacturing centers, containing a large percentage of operatives’ 

2 _ houses or tenements, in w hich there are few fixtures and in which the _ 
use of water is restricted. In his opinion, the smallest quantity of 
_ water which will be consumed in — dwe llings of a a high class, where the — 

= - plumbing i is carefully looked after and leaks are promptly | repaired, a 

will be, generally, not less than 35 galls. per head per day, and the | 

average quantity used in such houses will be more nearly 45 galls. per 


per day. The average domestic use in city all 


mains services, in order to obtain the total consumption 
oh This opinion regarding the legitimate use of water is based on actual 
' "observations. _ For the past year the writer has taken readings of the | 
water meter in his house, at intervals of about a week, and has taken 


care to yonder no leaky fixtures and to reduce as fare as 8 feasible 


‘s has averaged 47.2 galls. per head per day for the past three yeai_, the q 
ee yearly averages being 49.5, 45.4 and 46.7 galls., respectively, 
Other interesting deductions can be made from such data as are 
giv en in Table No.’ 7. _ For instanc e, ift the pere entage o of f receipts from , 
etered water is very nearly the same ‘as the pe reentage of taps ). 
metered, the inference would be that the unmetered consumers were not be 
making an excessive use of water, and that little, if any, reduction of 
consumption (including waste) would result from extending the use of 
meters. . In case, however, a lar ge percentage of the total c consump- 7 
tion i is used by a s fow consumers, through meters, this deduction may — 


4 somew hat laviah, but where are not the 


— 
a. 4 
4, q 
of 
he 
“a 
| 
less than 30 galls. per head per day, to which must be added a 
&§ 
records show the average use of water 1n that time to be at the rate of 
oe 7 |. 81.5 galls. per head per day, the weekly average ranging from 21.2 in | - a 
November to 47.8 galls. in July. A friend, similarly situated, has 
4 
‘ 


cases where 90 to 100% of the taps are 
if only 50 or 60% of consumption is accounted for by a 


# meters, then the loss from leakage, o or the public use of water, or a 


r. Kuichling. Kure -M. Am. Soe. te letter). —Several points of 
(el intent have been brought out in this discussion, although the —— 
cipal fe feature seems to be the unanimity with respect to tothe desirability — 

applying “meters” service pipes. ‘By this agreement a very 
_ important step in the advancement of water-works prac tice may be 
- regarded as having been taken. = There is, however, a notic ae 
_ tendency to consider the meter as the chief agency in preventing 
waste, and to regard legitimate use as ‘‘ everything that the ‘consumer | 
— chooses to | pay for.” The w riter does not believe that this proposition 
is tenable without the vital qualification that such use shall alw ays 
be reasonable; and the determination of reasonable allowance for 
classes of f consumers appears to him to be eminently desirable 


in the promises 
‘It has been said that shrewd manufacturers do 1 not require to be 
4 taught how to get their water supply from the community for the 
least money, , With the implication that they are the best judges of 
g 
their own needs. a W hile this may be true in some instances, it can- 
® not be accepted as a general statement, inasmuch as enor mous differ- 
ences in consumption, in establishments of equal producing capacity, — 
are encountered on every side, and the only coincidence of judgment 
_ seems to be to havea great abundance of water at hand. Demands 
for service pipes of unneces ary and preposterous magnitude are made 


. § so often that it is a conspicuous exception to meet an 1 applicant who 4 


be able to adapt the size of the service pipes thereto in a rational 


ne tendent should know the necessities of the different consumers, and | “4 
is t this the case > when the w vater (Supply of a city 


can justify his estimate. For this reason the water-works superin- — 4 


municipal government or water- orks administration, and no officer” 
should be deterred by the ‘sight or sound of the objectionable’ phrase 
from acquiring and applying such knowledge for the ultimate 


_ benefit of the community or corporation he serves. - By so doing he 
» will make his position m much more acc ceptable to the public, a and far 7 

ianical to himself. The same remark is equally pertinent 
_ when meters are used, as the limitations of such measuring devices o- 
must be fully understood by an efficient officer. Several references 
= this point have been made in the discussion, and to emphasize it — 


somewhat more strongly, the following instan nee i the writer's 


in 


experience is cited. 
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One of the largest water onsumers in the City Rochester, N. Mr. Kuicbling. 
_ obtained his supply through a 4-in. pipe ‘anda 4-in. meter, and for —_ * 
several years the monthly consumption was fairly uniform. It then — 
decreased abruptly in great degree, and on inquiring for the encgall 
the answer was giv en that water was taken from ‘another source. The r 
_ meter | was tested in place under relatively large flow, and found: to a 
af give a registration of about 85% of the observed discharge into a e 
ae capacious tank. Further investigation disclosed the fact that the — 
; employees of the consumer were still using the city water as freely an 
before, and that therefore the consumption should be > about the same, 
also that the water wi was delivered into large tanks almost continuously 
* in a stream of moderate size without appreciable registration. An 
accurate new meter was then substituted for the old one, with the result — 
_ that the registration promptly returned to its former magnitude. | On e . 
examining the old : meter it was found that, owing | to wear of porte, 
registration of discharge occurred only at large flows, as afor esaid. 

The foregoing is only one of many similar cases, in the ae 
experience, which indicate that the indiscriminate use of meters is <A 
an infallible remedy for the prevention of waste, and that a water- 

ks. s superintendent should possess a fairly good’ knowledge of a a 
consumer’s legitimate use of water, as well as of the various ills to 
which his own measuring devices are subject. In these directions 

there is still room |! for many valuable additions to our stock of infor-— 


‘mation, it is that in such ‘be 


applied to a particular case, and, when covering a very large popu- 
lation, can be accepted only as a measure of domestic use. Thus, 
from Mr. Brackett’s valuable contribution, it is learned that while -— 
- total average daily consumption per capita in Boston in 1880 was 82.7 
the use of water by six of the more important industries i in nthat 
city ‘amounted to only 4.3 ‘galls. per capita during the same year; and 
- that in 1890 the figures were 79.3 and 10.3 galls. per capita, respectively. _ 
Similar low proportions are found in other large manufacturing cities, 
in some ‘smaller t towns the ratio is much higher. With the 
more extensive use of meters in our country, such data are gradually 
‘foe available, and in time we may look forward to. a much better ; 
a of this part of the subject than is now possible. 
<i Those who are interested in average values of per capita water con-— 
7 sumption will find some useful material in a table compiled by Allen — 
Hazen, M. Am. Soc. C. E., from a “Report of the London County 
jee Council.”* This table gives the population and use of water in 36 


cturing | conditions. ‘Such are often” illusory, however, 
4 


» 
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‘United States gallons, 
- Arranged ac cording to population, the list would begin with Man- . 
chester, havi ing a population of 899 093, and an average daily water a 
- consumption of 40 galls. per head, and end with Gloucester, having a: = 
population of 43 000, and an average daily consumption of 21 cn 

head. According to consumption, Middlesborough would 

the list with an av verage : of 61 galls. per head, while Wigan w would — 
it with only 20 galls. per head per day. The total population in the 3 
: _ 36 cities considered is 7 145 669, and the aggregate daily consumption | 
is 238 174 154 galls., giving an average of 33 galls. per head per day. <7 


‘w include London. The figures of consumption are all expressed i in a 


- A somewhat more extensive compilation* of similar character was 
Pay 
_ "made by the writer three years ago. All data were obtained from the | 


available sources at the time. The general results obtained 


* tnt 100 American cities of 30 000 inhabitants and upward, repre- a 
4 senting a total population o of 16 582 100, the a average daily -consump-— 4 


- | tion was 112 galls. per capita; in cities of 1 000 000 inhabitants and 

7 _ over, it was 116 galls.; in cities of from 600 000 to 300 000 inhabitants, — 

iit was 122 galls.; in cities of from 300 000 to 100 000 inhabitants, a 

7 was 106 galls. ; in cities of from 100 000 to 50 000 inhabitants, it was am 
105 galls. ; ; and in cities of from 50000 to 30 000 inhabitants, it was 

a also 105 galls. The total quantity of water consumed per day by said 


4 100 cities was 1 863 248 300 galls. 

In 43 English, Scotch and Irish cities, ranging from 2 to 

hg — £26 263 300 inhabitants, representing a total population of 9 616 400, the 2 
average daily consumption was 37.3 galls. per capita. 


= In 66 German cities, ranging from 16 400 to 1 122 300 inhabitants, 
representing a total population of 5 806 300, the average daily con- 


sumption was 21.2 galls. per capita in 1884, while in 1896 it was 4 23.8 a 
nw» galls. for an aggregate population of 3 352 400 in 14 large cities. ery. Lah 2 
i In 20 French cities, ranging from 4 130 to 2 269 023 inhabitants, 


$ = representing a total population of 3 677 286, the average daily con-— 
sumption was 59 galls. per capita in 1887. 
In 12 Italian cities, ranging from 24200 to 530 900° inhabitants, 
4 representing a total population of 2 533 600, the average daily con- - 2 
sumption was 67.6 galls. per capita in 1892 > 
In 23 Spanish, Belgian, Dutch, Scandinavi ian, Russian, aicdiiiass: 
4 Swiss and other European cities, ranging from 23 300 to 929 100° 
inhabitants, w ith an | aggregate population of 5 590 300, the | average 


daily consumption was 23.8 galls. in 18838. 
In 12 Indian, Australian, Egyptian and South American cities, 
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from 30 to 773 200 inhabitants, representing a total 


a 


OF OVER 50 000 TS. TED FROM «*Sratis- 


WERKE 1899. 


- > 


Estimated population. 


tion, U.S. gallons, per) 


_ Average daily consump- 


Gelsenkirchen and vicinit 
Charlottenburg and vicinity. ° 
Dresden 

Hanover... 

Magdebur; 

Dusseldor 

Koénigsberg 

Stuttgart 

Elberfeld 


. |1896-7 1 


763 049 36 300 000\84. 
573 000 16 600 000 93, 
430 320 7 270 000.85. 
352 700, 8 750 000 65. 
272 000 re 640 000/74 .6 
222 238 § 690 000/82. 
205 300 960 000 66. 
178 000 3 130 000/50. 
166 798 3 120 000 38. 
158 000 6 270 000/64. 
150 000 2 800 000/84. 
145.000 6 690 000 48. 
138 523 ©2540 000,75.6 
138.000 6 280 000/32. 
123 500 2 620 000/80. 


Estimated. 
— Not 


w 


PERCENTAGE ConsuMP- 
OF AVER- 
AGE DAILY 
ConsumpP- 


‘TION, INU.S. | 
GALLoNs, 


rER Day. 


ac- 


aximum., 


4 Me 


counted for. 


~ 


et 


PER 


117 5002-490 000 52 
108253 3 360 000 
102 509 8 270 000/31. 
100.000 2.090 090/72: 
90.000) 1570 00/6 
82910 1 910 096| 
82 100 000 
1110 000 


m2 
w 
= 


Kiel. 
Geneva. . 


oO 


Sao 


Wiirzburg. 
Bonn-Godesberg....... 
Pressbur; 

Darmst; 


an 


se 


wR 


59 700, 
58 355 
50 100 

50000 


735 000/93 
720 000/26.5/71. 
698 000/72. 8/15. 


Potsdam 
‘Rostock 
Furth 


Do 


= 


Totals and averages, of| oat 17 
Charlottenburg 6 .. 

Totals and averages, exclusive of! 
Charlottenburg and Geneva 


— 
— 
8, 4.4) 2.2......) 28. 
id | 7 [1897-8 4, 44 
Posen 1897 | 71000 4030000) 
1807 | 64.000, 552.000 
‘4 ie 


oF AVER- TION, 
AGE DAILy GALLONS, 
ConsuMP- 

TION. 


population. 
a 


ac- 


Estimated. 


im 


tion, U. 8S. gallons per 


day. 


counted for. 


Nu 
Not 


ber. 
| For fiscal year. 
_ Average daily consump- 


Estimated 


Metered. 


~ 
~ 
~ 
~ 
~ 


—Suppty OBTAINED BY GRAVITY. 
424 000 20 700 900/83. 
177 000 640 000/62.5/1 
135 000| 2850 000/50. 
Basel. ... 96000, 3790000 
Weisbaden 97-8, 77000) 1930000) 
Plauen ... 60000; 513000 
Freiburg. . . | 86 500, 3 930 000) 

55.300, 1 800 000 


2228-85: 


& to to 


Totals and averages, Nos. 36-43, a 
inclusive 1 079 800) 39 153 000/69. 
Totals and averages, Nos. 37-43, ie 
Totals and averages, Nos. 1-43, in-| | 
clusive 
Totals and averages, exclusive of 
Nos. 3 and 36 58. 5 = 3)1 


Nos. 3, 22 and 36. _. 16 686 821 168 684 000/66.2 24,2 9.6 


a popenen was 30 108 800, and the average daily consumption — 


was 35. 6 per capita ; and figures with those 


inhabitants, consuming o on the average 62. 8 galls. of water pe per heed 7 
per day. The figures also indicate that the consumption in the 
American cities is about three times greater than that in the epee 


WwW ‘ith respect to the meters in reducing consumption 
or waste, little need be added to the excellent statistical work per- rm 
formed by Messrs. George I. Bailey and Charles W. Sherman. To _ 
Se the same, however, Table No. 8, relating to 43 German 
4 —_ wherein meters are used more or less extensively, is submitted — 
a eyag’ of interest. This table w: compiled by Allen Haz n, M. 

ee Soc. C. E., and the writer, from the official ‘‘ Report of the German 
of Water-Works Managers ”’ for 1899, and needs no be 

- explanation than is given by. the column headings. It may also be 

_ added eth the original statistics mentioned are in great d detail, and 
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a 
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i a _ According to 0 Table No. 8 the average co consumption in in the 4 43 cities Mr. r. Kuicbling. . 
specified i is 29.4 galls. per head per day for an aggregate » population of = oF to ; 
Te. 7 621 141, and of this quantity 61.6%, on the average, is metered. mb 
is also very interesting to examine the figures given in Columns 7 and > 
_ 8, relating to the percentages of the supply which are respectively — 
"estimated and not accounted for. In the former the range is from 0. O- 
to 88.4%, with an average of 29.3%; while in the latter the range is 
- from 0.1 to 28.0%, with an average of 12.2% for 41 cities. Those who — 
have had charge of the water supply of a city of 50 000 or more in- ia 
__ habitants i in our own country will doubtless lc look with much ch suspicion - 
upon the someeny of so small an amount as 0.1% unaccounted for — 
when 49.9% is estimated, as in the case of Kiénigsberg—No. 8 in the — 
list. Never theless, the figures taken collectively are instructive, a 


— as they indicate that the officers i in n charge of Ga water- 


oe 


ve 


them than their ‘American brethren. 
It may also be remarked that in many Simmel cities manufacturers _ 
who use large quantities of water in their business generally provide — 
themselves with an independent supply, so that the figures given in- 
‘Table No. 8 relate mainly to the domestic ec consumption and the 
‘quantity used for general public purposes. Furthermore, the number — 
of faucets and water fixtures in the buildings is generally much smaller 
than in the corresponding classes of American houses, whereby the — 
waste or leakage i is proportionally reduced. 
The quantity not accounted for may perhaps be taken as the leak- 
of the system and the * ‘‘slip” of the meters. In this 


oor i! 


ably ‘erroneous, neither their meters nor their ‘methods | of 
pipes are materially better than our own; and if the loss in extensiv ely 

Beaute American cities cannot be kept within a limit of 10%, it is fair — 

to infer that a similar loss will prevail elsewhere. On this point, a 


ev ver, data are still and it is that such will 
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